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452 THE MUSICAL TIMES.-OCTOBER I, 1917. 

ObituarV. 
We regret to announce the followings deaths : 

Captain WILLIAM HERBERT BAMBRIDGE, the only son 
of Mr. William Samuel Bambridge, Mus. Bac., of 
Marlborough, who was killed on August I9, in the twenty- 
eighth year of his age. He was educated at Marlborough 
College, where he was prominent as a cricketer and an 
all-round athlete. After leaving school he went to Canada, 
where he engaged in farming for about two-and-a-half years. 
Possessing a good baritone voice, he returned to England 
and went to the Royal Academy of Music. For some 
time afterwards he was a member of Mr. George 
Edwardes's company at the Adelphi. At the outbreak of 
war he enlisted in the University and Public Schools 
Battalion of the Royal Fusiliers, and afterwards was given a 
commission. He went to the front about a year ago, was 
appointed bombing officer to his battalion, was promoted 
lieutenant in March last and captain in the following June. 
The major of his battalion writes : 'His splendid fearlessness 
may have contributed to his gallant end. His contempt for 
danger was only equalled by his eagerness to court it, and 
his cheerfulness under all circumstances never failed him. 
We are proud that he belonged to the battalion.' 

Second-Lieut. A. G. MILLARD. Killed in action in 
lrance. He was educated at Eton Choir School, and while 
there acted as assistant-organist to Dr. C. H. Lloyd, the 
then Percentor. At an early age he was appointed organist 
at St. John's, Farnham Common, afterwards holding a 
similar appointment at the Parish Church of Farnham. Later 
he became a student at the Royal College, and while there 
gained the Palmer Scholarship, and studied the organ under 
Sir Walter Parratt. iHe was a Fellow of the Royal College 
of Organists and Associate of the Royal College of Music. 
After finishing his musical training, he was appointed 
assistant music-master at Marlborough College, remaining 
there four years. From there Lieut. Millard went to 
Felstead School as music-master. He was twenty-six years 
of age, and was the only son of Mr. and Mrs. Millard, of 
Langdale House, Thornton Heath. 

Corporal W. G. SWEETMAN, who died after being 
wounded in France. He was the son of Mr. Sweetman, the 
well-known Liverpool concert agent. For four years he 
was a chorister at St. Peter's Church, and was one of the 
original members of the first Liverpool Cathedral (Lady 
Chapel) Choir. 

CALDER O'BEIRNE, aged sixty-nine. He was a teacher 
of voice-production and elocution, and in earlier days 
had toured the country with an opera company in which he 
took the leading tenor r6les. 

Corresponbence. 

THE ORIGIN OF THE MAJOR AND MINOR 
MODES. 

(See Miss Schlesinger's article in July and August numbers.) 

TO THE EDITOR OF 'TTHE MUSICAL TIMES.' 

SIR,--(I) The details of the manufacture of facsimiles of 
ancient pipes, given by 'Miss Schlesinger in her recent paper 
under the above title, are of course extremely interesting; but 
their practical bearing upon present musical art appears to be 
simply nil. 

In the first place, one may reasonably ask, What is the 
'fundamentally new fact in the history of music' which Miss 
Schlesinger professes to announce? (2) It cannot be the 
fact that the division of a string into any number of aliqu )t 
parts will give a portion of the harmonic series reversed, 
because this has been known for many centuries. (3) She 
cannot intend to imply that the holes with which ancient 
pipes were pierced invariably divided the latter into a certain 
number of aliquot parts, because the contrary is notoriously 
the case. And if it be asserted (as apparently it is) that the 
major and minor modes have their origin in the harmonic 
series, it is not difficult to demonstrate the fallacy of such an 
idea (4). 

It cannot escape observation that two of Miss Schlesinger's 
statements contradict each other (5). After assuming that 
' the inborn feeling of the eye for harmonious proportions 
and symmetry possessed by primitive and untutored man 
guided him in placing the holes at equal distances along his 
reed pipe,' she says that 'this may be considered as the first 
cause, quite unrelated in the mind to its effect as sound; 
thus a system of scales came into being quite naturally, 
without preconceived musical notions.' In other words, 
primitive man, when piercing his flate, had no thought 
of the harmonic series reversed. But later on Miss 
Schlesinger says: ' Wherever a reed-pipe, or a flute 
(with certain reservations due to the incidence of the 
law of diameters) (6), was bored in the way described 
above, one or other of the pipe-scales in octave or gapped 
[sic] form inevitably resulted and still results.' That is to 
say, primitive man adjusted the position of the holes in 
accordance with the varying proportion which the diameter 
of the pipe bore to its speaking length. Now, if primitive 
(or any other) man placed the holes exactly equidistant, 
(7), the sounds issuing from his pipe would not be in tune 
with those of the harmonic series. On the other hand, if he 
adjusted the position of the holes to accord with the law of 
diameters, what becomes of the above-quoted statement 
regarding 'preconceived musical notions'? 

(8) In 189o Mr. Flinders Petrie brought some ancient 
flutes from Egypt. They were fully described in the 
Musical Times for October and December of that year. 
Two of these were found in a rock-cellar tomb at Kahun, in 
the Fayum, about sixty miles south of Cairo. One was I71 
inches in length, and had three holes. The notes heard on 
blowing across were : B w p--y---th - 

- 

-- 

-:--- -_ ---Y- 

But when played with a straw reed of the clarinet type, the 
notes were : 

The other flute was r7 inches in length, and had four 
holes. The notes on blowing across were: 

- _ -- _-_ - z 
0 -- F--- - 

Referring to an announcement of the death in Berlin of 
ROBERT VON MENDELSSOHN, senior partner of 
Mendelssohn & Co., bankers, a correspondent writes to Tke 
Times as follows : 'In less stormy days the death of Robert 
von Mendelssohn would give rise to more than a mere record. 
He was, like many of his family from the days of his father's 
cousin Felix, a frequent visitor to England and had many 
friends in London musical circles. An amateur 'cellist, so 
accomplished as to rank with professionals and to take his 
part on equal terms with the Joachim Quartet, he always 
gave ready help to English music when he was our guest, 
and showed a reciprocating kindliness towards English 
visitors to his famous house in Berlin. He was a devoted 
friend of Joachim, and intimate with Piatti, of whose famous 
Stradivarius he became the possessor after Piatti's death. 
Although he was the leading banker in Berlin, he oddly 
enough had no trace of German blood; for his father was 
pure Hebrew, and his mother pure French (of the old 
noblesse type). He himself was markedly Parisian in 
appearance and in manner. He was an early friend of Lord 
Leighton and Tadema, and his house was a centre for 
painters as well as for musicians. It is only right, even at 
this juncture when feeling is keen, and everyone across the 
Rhine under the same dark cloud, to recall a genial, kindly, 
and artistic personality, who was the friend of so many of 
Germany's best-Clara Schumann, Joachim, and Brahms-- 
none of whom, happily, lived to see the wreck of their 
ideals' (see page 472). 
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With the reed, these became: 

---~ ---p--~--- - __-__ --K -- 

It should be added that Mr. D. J. Blaikley assisted in the 
examination of these pipes, 

(9) There would appear to be nothing in these scales to 
suggest the harmonic series reversed. But 'with regard 
to the open pipes, or flutes, of the ancients, it should be 
borne in mind that it must have been most difficult to 
produce a series of sounds, either similar in timbre or 
perfectly true in pitch, without the aid of keys (io). Up 
to the last century, certain holes in the then existing flutes 
had to be only partially covered by the fingers in order to 

produce certain notes in tune. We must learn from this, 
not to place much confidence in conclusions drawn from 
actual experiments on old pipes. Suppose, for instance, it 
were attempted to discover the series of scale-sounds of such 
an instrument by placing it in the hands of a modern 
performer, it would be impossible to say whether any 
noticeable variations from known forms of the scale ought 
to be attributed to the intentional design of the instrument 
itself (i i) or to our loss of those traditions which influenced 
its use.' (Stainer: 'The Music of the Bible,' pp. 89, 90o.) 

However, let us consider 'the harmonic series reversed' 
a little more closely. Miss Schlesinger gives us what she 
calls an octave of the harmonic series reversed, and 
endeavours to identify it with the Phrygian Tropos (12). 
Why she gives it in the wrong order I do not know, 
especially as the ancient Greeks always thought of their 
scales as descending. The proper sequence is as follows : 

6 6L 7 8 9 10 11 12 

( p 0- 

(See page 300, Fig. 4.) 

The starting-point (not 'generator,' pace Miss Schlesinger) 
of this series is of course g2. But what is B flat (6J) doing 
here? The term o:tave as applied to the harmonic series 
(13 & 14) has no real significance, for in this series the 
only octave of sounds occurs between the seventh and 
fourteenth harmonics: between any other two notes of the 
same name there lie either more or less than six notes. 
There is no 'gap' between the sixth and seventh harmonics; 
and the B flat which Miss Schlesinger has inserted above is 
a purely arbitrary addition, affording one proof among many 
that the harmonic series, whether direct or reversed, is not 
the origin of the major and minor modes. The above scale 
can be tuned to agree with the ancient Phrygian mode ; but 
in that case, even with the omission of the intruding B flat, 
it will not correspond with the supposed portion of the 
harmonic series. All attempts to derive any of our scales 
from the harmonic series compel us to 'doctor' the latter. 

(15) Under the heading of 'harmonic potentialities,' 
Miss Schlesinger makes an allusion to Eastern music, saying 
that it can only be harmonized from its own scale-material. 
But she can hardly be supposed to imply that the music of 
Asiatic nations, with its third-tones and quarter-tones, is 
derived, consciously or unconsciously, from the harmonic 
series, direct or inverted. 

Leaving her pipes, Miss Schlesinger turns to the 
monochord, and naively inserts her '6A' among the notes 
which she derives from it. She fails to perceive that the 
monochord gives no authority whatever for this innovation. 
If she wishes to form her scale from the sixth to the twelfth 
harmonic, she must be content with seven notes: in the same 
way, if she were to elect to form it from the eighth harmonic, 
she would be compelled to include nine notes. You cannot 
play fast and loose with the harmonic series. 

It is curious that after asserting that 'a system of scales 
came into being quite naturally, without preconceived 
musical notions or arbitrary interference, by purely 
mechanical means, and as a consequence of embodying 
natural laws' (I6), Miss Schlesinger, towards the con- 
clusion of her paper, mentions ' three distinct stages in the 
development of this natural system of music,' and adds: 
'The second stage is one of transition, during which the 
desire to make the pipe-scales approximate to tne sequences 
of the harmonic series becomes evident.' So that, alter all, 
preconceived musical notions did lead to an alteration in the 
position of the holes. But these notions were not the result 
of obedience to natural laws. 

(17) The construction of a musical instrument with a scale 
consisting of a portion of the harmonic series reversed is not 
in accordance with any known natural law. The harmonic 
scale (the series of upper partials, the scale of nature), and a 
similar succession of sounds inverted, stand upon a totally 
different footing. Dr. Hugo Riemann, indeed, is so obsessed 
by the theory of the polar opposition of the major and 
minor modes, that he believes himself to be tile discoverer 

of a series of undertones which are the converse of the 
overtones. His views were rejected by Helmholtz and 
Ellis; and I am not aware that they have been accepted by 
any scientific authority. The overtones are obtained by 
merely touching a string at a node, or by overblowing a 
pipe; there is no known method by means of which the 
supposed undertones can be rendered audible. 

In conclusion, Miss Schlesinger asks, ' What is the exact 
value to us in the 20th century of all these discoveries 
concerning the music of antiquity and the established realities 
of natural intonation? Simply this: it is the dawn of the 
music of the future. . .. The whole-tone scale and its 
harmonies are transition stages on the way back to natural 
intonation.' 

To this I would in the first place reply that the longest 
way round is, I suppose, the shortest way home. The 
so-called whole-tone scale depends upon equal-temperament 
for its very existence; given true intonation, the octave 
cannot be divided into six tones, whether the latter be major 
or minor. I would humbly advise any composer who wishes 
to tread the path to natural intonation, to avoid the 
whole-tone scale as he would the devil. 

But is music, after all, travelling in a circle? Emil 
Naumann believed that it was ; and that the centuries which 
culminated in the genius of Bach and Beethoven would 
inevitably be followed by an equal period of decadence. 
And if we are going to travel by way of the whole-tone scale 
back to the melody of the primitive pipe, I am inclined to 
agree with him. Meanwhile, some of us may find comfort 
in the words of Stainer, who, perhaps, was not altogether 
ignorant of the subject. In his ' Treatise on Harmony' he 
says: ' It is, perhaps, hardly necessary to remind the reader 
that music has made the scales, not the scales music.' 
There we have the history of the art summed up in a single 
sentence.-Yours faithfully, 

ARTHUR T. FROGGATT. 

[Numerals are inserted in the above letter and Miss 
Schlesinger's reply to facilitate reference.-ED., .3 fT.] 

(Miss Schlesinger's reply to the above.) 
TO THE EDITOR OF 'THE MUSICAL TIMES.' 

SIR,-Innovations and revolutionary ideas inevitably meet 
with a certain amount of blind opposition and wilful 
misconception. When one has devoted one's life to original 
research in the archaological or any other field, one accepts 
such attacks as the above philosophically, knowing that the 
basic principles and natural laws which underlie all evolution 
are unassailable, and can take care of themselves when they 
have been discovered. 

The only thing, therefore, that is open to question is 
whether I have expressed these with sufficient clarity. Let 
us examine the points at issue, which have been numbered in 
order to avoid useless repetitions. 
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(x) 
I am not concerned with matters of personal opinion 

-as, for instance, in paragraph I-but only with points 
that seem to require further elucidation. 

(2) Certainly not ! That would be a new fact in the 
science of acoustics, but not in the ' History of Music.' The 
fundamentally new fact is that the boring of pipes at equal 
distances, which are also aliquot parts of the total length, 
produces a definite system of scales (some of which are 
gapped or transilient) based upon the harmonic series reversed. 
Diversity of mode is the result, primarily of the length of 
pipe conditioned by convenience in fingering. The important 
fact is that we have in the reed pipe an instrument which 
preserves intact the exact intonation of the music it was 
capable of rendering thousands of years ago, providing the 
underlying law is understood and that the pipe is played 
with the right kind of mouthpiece. I have identified the 
simple sequences of this system with the seven ancient octave 
Tropoi given by Plato and other classical writers, and the 
Mese in each case falls correctly upon an octave of the 
keynote or generator. The fuller sequences of the system 
(which were developed by Pythagoras on the strings) 
correspond exactly with the fifteen ancient Tropoi of the 
Greater Complete System given in the Fragment of Alypius. 
I have explained the process of doubling the number of 
the Tropos (August, page 352b and 354a, section 6). 

(3) Of course not-see August, page 354-where four 
different stages of transition in the boring of pipes are 
described. 

(4) I should welcome such a demonstration. It would 
be interesting to compare it with the incontrovertible 
evidence given in the article. 

(5) & (6) It seems hardly necessary to point out that any 
explanation suggested concerning first stages in evolution 
does not necessarily apply also to all subsequent stages! 
Because, therefore, man in his first attempts to bore holes in 
pipes fell in with a natural law which gave him a system of 
scales without his possessing any previous knowledge of their 
existence, it does not follow that when he has learnt to 
manipulate the pipe it will not, in his hands, pass through 
other well-defined transitions owing to his efforts to make 
the pipe render some preconceived sequence derived, for 
instance, from the Harmonic Series. Constant readers of 
the Mi3usical Times will be familiar with my conception of 
the harmonic basis of all music (lMusical Times, February, 
1914, page 95 ; June, 1914, page 375 ; June, 1915, page 338), 
and will doubtless understand how this can be. 

This conception concerning the hearing of harmonics has 
found support all along its line of development, and receives 
something very near proof from stages numbered 2, 3 and 4, 
on page 354, August number. 

The law of diameters proves a stumbling block on 1futes 
only. The ancients, however, were equal to the occasion, 
and deliberately used the first hole of flutes as a vent, 
measuring the length from the centre of the vent to the 
centre of the embouchure, which disposes of the main 
difficulty. Incidentally it proves also that by that time 
various Tropos sequences obtained on wind instruments had 
become recognized, and that the flute-maker did not rest 
until he had succeeded in reproducing them correctly (see 
August, page 355 b). Bharata, the writer of the 'Nityasistra,' 
a Sanskrit treatise on the Drama, ascribed to the 5th or 7th 
century A D., and Sarfigadeva, the 13th century author of 
the 'ratnakara,' both give lists of flutes of various lengths 
with holes bored at equal distances. Precise instructions 
are added as to the use of the first hole a; a vent, and to the 
partial covering of holes to produce the ?irutis; reference is 
likewise made to an extensive system of cross-fingering. (See 
also (Io) above. ) 

(7) In the reed-blown pipes used by the ancients this 
practice of using the first hole as a vent is also sometimes 
observed, but it is not due to difficulties connected with the 
law of diameters, whose influence on cylindrical pipes played 
by means of a reed mouthpiece is negligible. In these 
favourite pipes of small calibre there is, moreover, seldom any 
appreciable difference in the diameters of pipe and holes, 
whereas in the flutes discrepancies in the diameters of both 
finger-holes and embouchure as compared with that of the 
pipe are more pronounced and have to be compensated. 

(8) The Maket pipes are, of course, included in my 
investigations. They belong to Stage II. (August, page 354). 

(9) If Dr. Froggatt had given consideration to the ratios 
of vibration given by Mr. D. J. Blaikley in the Musical Times 
(December, 1890, page 715), he might possibly have read 
the riddle. The four-holed pipe gives the 15-Tropos and the 
three-holed the 14-Tropos, both slightly modified. The 
notation of the sequences quoted above under (8) does not 
convey the true intonation of the sounds obtained from the 
pipe by Mr. Blaikley ; for instance, the interval E? to G 
suggests a major third, whereas the ratio 6 : 5 is nearer the 

mark, 6 192 v.p.s. 
(194 D.J.B.) 1 5 200 v.p.s. 

5 4 
(I I) The Tropos with its precise boring disposes of these 

ambiguities, and provides a criterion quite independent of the 
performer's rendering of the scale. 

(12) Some few modern writers, on the strength of the 
Greek vocal notation, have concluded that the Greeks were 
in the habit of using their scales in descending motion, but 
this is disproved entirely by the order of the notes named in 
the tables of Alypius (Meibomius), and of the Greek theorists, 
who invariably begin with Proslambanomenos and rise up to 
Nete. (See also Gaudentius, Nicomachus, page 17, Aristides 
Quintilianus, Philolaos (edit. Boeckh, page 66), Aristoxenus, 
and others.) What Dr. Froggatt gives under (12) above as the 
proper sequence is the harmonic series reversed, which is not 
quite the same thing as the Tropos or mode founded upon it. 
Let him examine figs. I, 3 and 4, July, page 297. He will 
see that we are quite agreed on this point; but he does not 
seem to have grasped the significance of the Tropos, or the 
reason why it begins with the note of the whole pipe (see 
July, page 298b) or with the string note. 

(i3) The offending B flat inserted as 13th or 61 is quite 
rightly placed where it is, and does not by any means 
constitute an arbitrary addition, since every harmonic is 
potentially present in every octave, and the expedient of 
halving the distance in order to obtain a note belonging to 
the next octave of the Tropos was as frequently resorted to 
by the ancients as was the device of half-covering the holes, 
which produced the same result. The Phrygian or any other 
Tropos can be doubled (or even quadrupled) in order to 
obtain an extended range, as already explained (August, 
page 352 ; see also page 354, under fig. I I). In fact, that 
was the method used in order to obtain the chromatic and 
enharmonic genera in the Greater Complete System. The 
rules for the tetrachordal structure of the scales amongst 
the ancient Greeks, and for the loci of the movable notes, 
preclude any imputation of arbitrariness in handling the 
harmonic series in this way. It was certainly not suggested 
in my article that the 13th was used by the earliest pipe- 
makers in the 12 Tropos (Phrygian). (.See fig. 4, where 
the I3th was first introduced in the division of the string under 'Experiments with a Monochord.') 

The Phrygian Tropos is the ANCIENT Greek Phrygian 
mode, and the later Greek Phrygian to which Dr. Froggatt 
refers was derived from it. 

(14) My pianoforte has thirteen notes within the compass 
of an octave; not eight! The Greeks knew all about 
octave scales, with a varying number of notes between any 
two sounds in octave relation, and they called their octave 
scale diapason= 'through all' and not di'octo (Aristotle, 
Problem XXXII., Sect. 19). The notes ruled out by the 
tetrachordal nature of the extended Tropoi scales, were used 
as alternative notes for the Chroai or Shades. 

(15) Most certainly I do assert 'that the music of Asiatic 
nations with its so-called third-tones and quarter-tones' is 
derivzed froo the za;r;zonic se;ies bothz direct and inverted, and 
I can prove this. There is, however, such a thing as 
evolution in music and musical systems, and it is putting the 
cart before the horse to talk of 'doctoring' the harmonic 
series in order to explain that which has evolved from it. If 
Dr. Froggatt wants evidence of the evolution of natural 
intonation before the advent of the tempered system, he has 
only to study the I6th and I7th century writers: Virdung, 
Agricola, Pretorius, and Mersenne. He will find abundant 
evidence of the prevalence of natural intonation and of its 
gradual modification under the influence of the keyboard 
instruments, which culminated in the extinction of natural 
intonation at the dawn of equal temperament. 

Modern musicians have too readily assumed that the 
notation familiar to them has always represented sounds 
consisting of aggregates of one unit alone, i.e , the semitone. 
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(16) & (17) I have shown in my reports addressed to 
the Institute of Archaeology of the University of Liverpool, 
that it is a fallacy to regard the harmonic series (ascending) 
as the natural scale, and the Tropos as an artificial or 
arbitrary succession of sounds. In fact the harmonic series 
or so-called natural scale cannot be conceived, explained, or 
played upon any instrument without first presuming the 
Tropoi. This will be fully demonstrated before long, 
in my book now in preparation. Finally, without wishing 
to be discourteous, it seems necessary to remind Dr. Froggatt 
that he is using scissors and paste, so to speak, in order to 
endeavour to disprove the results of original research ; that 
the investigations upon which the article is based are not 
merely theoretical, they have been carried into practice, and 
instruments have been made to test the results obtained. 
-Yours faithfully, 

KATHLEEN SCHLESINGER. 
Fellow Institute of Arckreoloy, University of Liverpool. 

[The following correction should be made in Miss 
Schlesinger's article on page 353 (August), first paragraph, 
column 2, line 4 : for ' first' read 'just.'] 

TO THE EDITOR OF 'THE MUSICAL TIMES.' 

SIR,-The article in your July and August numbers on 
the 'Origin of the Major and Minor Modes' rightly draws 
attention to the existence of reed-pipe scales pierced at equal 
distances. The ruling principle of them all, which the 
article does not however mention, is that the intervals 
between successive notes increase in size as the scale ascends ; 
and that is the principle on which the whole discussion of 
the genera by Aristoxenus turns. He is evidently concerned 
mainly with the tabulation of a large number of scales, 
known to Greek ears and coming to them from very different 
sources, several of which betray their pipe origin in this 
peculiarity of the rising interval. The actual measurement 
therefore of a small or large number of ancient or modern 
pipes will not establish the fact of the existence in ancient 
times of 'equidistant' scales any further than it is already 
established by Greek theory. 

But the superstructure which the article raises upon this 
fact seems to me to pass the bounds of common sense. The 
whole history of the scale is ignored,-the Greek, Ecclesias- 
tical, Byzantine influence, and the successive modifications 
introduced by harmony-and the pipe-scale is represented as 
being the sufficient explanation of its present form. Wherever 
the facts do not fit the theory, the intonation is described 
vaguely as having been altered ' later on' : 

'Un cheval vient d'equus sans doute; 
Mais il faut avouer 
Que, pour venir ici, 

Il a bien dfi changer en route.' 
The attempt is one more of many that have been made to 
show that the intervals which form the vocabulary of musical 
language are not selections of art, but dictations of science. 
It proposes to show through the pipe-scale that our scales are 
based on the harmonics of nature, either straightforward or 
upside down. But as Mr. Clutsam remarks in this month's 
issue, where he is discussing a book which takes a much 
saner view, 'the attempt to take nature as a guide has always 
failed, and always.will fail,' and 'nobody in his senses would 
conceive of music as an exact science.' 

Our scales are, however, not based on the pipe-scale, 
because neither the major nor two out of the three minors 
show any trace of the principle that successive ascending 
intervals increase in size, while in the third of them the 
characteristic augmented interval is derived from the pipe- 
scale in quite another way than that described in the article. 
Moreover, the reed-piper who is supposed to have been 
responsible for our scales is a more sophisticated musician 
than the piper who inspired the Phrygian scale on page 298, 
since he is able to select his notes; in other words, equal 
distance is with them abandoned for unequal, and with that 
goes the whole assumption on which the theory stands. It 
is not true, therefore, to say, as on page 352, that our four 
scales are 'based upon the law of the aliquot division of 
strings,' for an unexplained principle of selection has modified 
that law out of all recognition, and even the notes so 
obtained are subject to alteration 'later on.' 

But even if our scales were in fact based on the pipe-scale, 
that would not show any connection between them and the 
harmonic series, taken either forward or backward. Let us 
consider this reversed series first. It is inaudible. There is 
no question here of 'resultant tones,' which do actually 
sound, and upon which v. Oettingen, taking his cue from 
Rameau, based his theory of the minor chord; for a 
'resultant' is caused by the simultaneous sounding of two 
higher tones, and neither two nor one are sounded here. 
The downward series is a matter for the eye, not the ear ; 
the ear can neither demand this series of sounds nor be 
satisfied by it, for there is in it no sound which contains and 
produces all the others, as there is in the upward series. It 
is true that the fractions which represent these sounds are 
the reciprocals of the fractions which measure the pipe ; but 
the connection between the harmonic and the equidistant 
series resides wholly in number, as it does in any other 
measurement of heterogeneous things; as when, for instance, 
we buy I-lb. of sugar and take J-hour to get it. 

There is no one who would be more surprised than the 
reed-piper, primitive or contemporary, if he were told that 
the scale he had made by measuring off inches on his pipe, 
and had played in all his life, satisfied his ear only because 
it was derived from a series he had never heard of and 
identical with a series he could not hear. He would feel 
like M. Jourdain : 'Je n'ai point dtudie, et j'ai fait cela du 
premier coup. Je vous remercie de tout mon cceur.' So 
that if there were any musical connection between harmonics 
and equidistance-and there is only a numerical connection 
-it could not be more than accidental. 

The ascending minor is too hard a nut for the reverse 
series to crack, and the natural series has to be called in. 
The higher numbers of this series, which are alone 
employed, require long practice or else mechanical aid to 
hear. Many of us were unable to follow a certain modern 
work on harmony which derived the minor third from the 
nineteenth harmonic; not because the interval is then out of 
tune-for it is only what we hear on the pianoforte every 
day-but because such an altitude was beyond our power of 
estimate; and the author abandoned the view in his second 
edition. But the explanation of the ascending minor given 
in this article assumes that we can hear not only the 19th 
but the 29th, and then there will be three notes to be 
' raised later on.' With a little more practice we might have 
heard the 32nd, and then there would be only two faulty 
notes; and if we persevered till we could hear the 240th 
there would be none-but then, perhaps, there would not be 
much time left to make music in. 

The place where the theory appears to go wrong is in 
extending the pipe-intervals to the whole octave, instead of 
limiting them to a few notes, which all the evidence shows 
were originally four. Provision is made for this on page 354 
under the heading 'A fortuitous discovery,' where it is 
asserted that the piper knew how to get the overblown 
Fifth, and so to produce tetrachords. These tetrachords 
must, however, have been similar: unless it is assumed, 
though not stated, that there were not three holes but four, 
which would have admitted of alternative stopping. Yet all 
our modern scales as here explained postulate dissimilar 
tetrachords, so that the upper half of them could not have 
been got by overblowing the lower, but must have been 
produced on a pipe with seven holes. The division of the 
scale into tetrachords for the purpose of analysis is therefore 
illusory. 

On the same page we find that 'it is not suggested that 
the ancients adopted the pipe-scale'-i.e., the equidistant 
scale-' by choice, but of necessity' ; for the alternative to 
equidistance-to place the holes so as to give this or that 
segment of the harmonic series-presents, as the article 
quite truly says, practical difficulties. But of the millions of 
pipes which have been made since the days of Jubal or 
Trhamyris there can hardly have been a large number that 
were pierced at exactly equal distances so as to give the 
reversed harmonics exactly. For, in the first place, a very 
slight error of measurement makes a great difference in the 
pitch of the note. In the example on page 298, for instance, 
in order to make the A, which is a whole quarter of a tone 
sharp, into a true A , the first hole would have to be bored 
lower by f of an inch only-say, the thickness of the finest 
sewing needle. And in the second place, there is a presump- 
tion that such pipes were made rather at haphazard, as 
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the following little experience indicates. Some tribesmen 
were to sing and dance for me, but as they had to march in 
over a long distance they arrived a day late, so that there 
was only three-quarters of an hour before my train went. 
They sang and danced, and would have played the bamboo 
flute, but 'there was not time to make one.' The implica- 
tion-that a flute was a thing you just made out of the 
nearest tree, when you wanted a little music-does not 
suggest any very careful measurement. In fact, there has 
in all ages been, we may imagine, a good deal more of choice 
than of necessity in the piercing of these holes. 

The truth surely is that the scale at any given moment is, 
like all institutions of man and most operations of Nature, 
never the single effect of one cause : in fact, it might say of 
itself, as a certain famous little girl said, ' I specs I growed.' 
In its infancy what seems to happen is this : The untutored 
voice and the unsophisticated pipe start at different points: 
the former 'thinks' intervals (increasingly consonant) round, 
but chiefly downwards from, a high tonic, the latter builds 
up empirical intervals (tending to increase in size as they 
ascend) from a low tonic. The subsequent career of the 
scale is a reconciliation of these impulses, modified through 
the centuries by a series of purely musical considerations. 
So that the primitive reed-piper can be called the father of 
our modern scales only in the sense in which Tubal Cain was 
the 'instructor' of those who planned and built the Forth 
Bridge. In that sense, certainly, we may agree with the 
article.-Yours, &c., 

A. 1H. Fox STRANGWAYS. 

(Miss Schlesinger's reply to Mr. Fox Strangways's letter.) 
[The numerals refer to the paragraphs in the letter.- 

ED., M. T.] 
As since the proof of the above letter was submitted to me 

there is a very limited time in which to reply to Mr. Fox 
Strangways's strictures, I shall be unable, to my regret, to 
touch upon more than one or two points, although all would 
have been interesting. 

(I) The principle of the arithmetical progression downwards 
proper to the reversed Harmonic Series was, I considered, 
sufficiently obvious throughout the article. 

The whole of this first paragraph seems likely to give rise 
to some misconception which must at the outset be removed. 
The not too felicitous or clear wording of the paragraph 
would give the impression that my discovery and identification 
of the pipe-scales with the scales and theories of ancient 
Greece was no discovery after all. It seems to imply that 
the explanation was there all the time, patent and obvious, 
and that, above all, Mr. Fox Strangways himself was well 
aware of it. Now I know Mr. Fox Strangways too well not 
to feel certain that this is the last thing he would consciously 
do or tolerate, and therefore in justice to both, some 
explanation of this point is due. 

Aristoaxenus knew nothing about the principle underlyin?r 
the 

ptee-scales, 
and was frankly puzzled by them, as he 

acknowledges many times in his famous treatise. For instance 
(page 92, Macran's Translation, 37) : 'The fifth part of our 
science deals with the keys [r6vovc=the tonal use of a 
Tropos as a mere key-K.S.] in which the scales are placed 
for the purposes of melody. No exaplanation has yet "eei 
qfered oJ the manner in which those keys [rpd7ro7] are to Ae 
fbtnd, or of the principle by which one must be guided in 
enunciating their number.' On page 193 he mentions the 
Tropoi as the scales obtained by boring holes in the auloi 
or clarinets (see also pp. 196 and 197, &c.). The discussion on the genera by Aristoxenus can hardly 
be said to turn on the principle of successive increase in the 
size of intervals, since Aristoxenus does not recognise 
that progression as such, nor yet as a principle or law, 
and only casually describes two scales (not several) 
characterised by this successive increase, which he 
certainly does not anywhere connect with an instrument. 
In fact he denies emphatically, and with unnecessary 
violence, the possibility ' that the essence or order of harmony 
[i e., natural law-K. S.] depend upon the properties of 
instruments, and more especially of the aulos or clarinet 
[page 196] 'there is no error so fatal and preposterous,' 'it is 
sheer folly,' &c. What little was understood by the Greek 
theorists concerning the Tropos and the underlying law was 

apparently the sole property of the Pythagoreans; 
Nicomachus attempts a very slight exposition of the Tropos 
principle. (Meibomius, lib. I, page 19 ) 

It was, however, precisely the measuring and making of 
facsimiles of a number of ancient pipes which did establish 
the idenity, of the Greek Tropoi as pipe-scales. They had 
until then remained unsuspected by countless writers on 
Greek music for two or more centuries. Readers of the 
Ailisical Times would scarcely imagine from the statement 
to which reference is here made that I had the honour and 
pleasure of introducing my discovery of these so-called 
'equidistant ' scales and their identity with the Greek modes 
to Mr. Fox Strangways's notice exactly two years ago, and 
of receiving some very helpful criticism from him, too ! (See 
also 2 and 13 in the reply to Dr. Froggatt.) 

(i & 9) Before going further, I would point out that I did 
not undertake in this article to trace the 

ez'olution 
of our 

major and minor modes, but only to make known their 
origin-the natural scales upon which they are based. I 
have pointed out (page 354 and in Figs. 11 and 12) that our 
tempered major scale, consisting of two tetrachords exactly 
equal as to ratios (and differing only to the extent of a comma 
in just intonation), is derived from the 20 Tropos- 
Hypolydian-and that the idea of the two equal tetrachords 
arose through the manipulation of the reed mouthpiece. I 
have nowhere suggested that our minor scales were also due 
to the same device as stated by Mr. Fox Strangways in (8). 
Moreover, the device is not overblowzi,z, it is a shift of the 
lips upon the vibrating tongue of the mouthpiece, shortening 
its effective length ; overblowing is possible also, but both the 
miodus operandi and the resulting timbre are quite different. 
(2) Since, therefore, the major scale has existed through 
the ages without modification, when and wherever 
the boring of a three-holed pipe with holes at distances of 

- 
of the total length was found, it seems to me that the 

method t loong dltonr of deriving chevalfrom eqztus-to which 
Mr. Fox Strangways playfully refers in suggesting that I 
have passed over the history of the evolution of the scale-is 
hardly to be commended, since the derivation from Ki/3aXXijc 
(Caballes), vid the Latin Cabal!zts, which I have chosen, has 
the double merit of being correct and direct. And so with the 
scale. I have, in fact, spoken only of the steps which can be 
proved, i.e., those preserved by the borings of pipes (see 
page 355a). How can Mr. Fox Strangways or any other writer 
trace or prove any shades of intonation through the early 
Church music, which was based upon the organ? The spacing 
of the keys on the keyboard unfortunately tells no tales and 
gives no clues. If he feels so inclined, let Mr. Fox 
Strangways turn rather to Agricola (ed. 1545), where he will 
find the Tropos principle rampant; it is used in order 
to determine the position of the frets on the necks of lutes 
and viols; for marking out the ratios on the monochord, 
which was still used in the churches to train singers for 
a cappella singing, in which the voices were not forced into 
line with the organ. Above all, one finds the living Tropos 
in the schemes for the fingering of pipes upon the great staff ; 
the holes opened to produce the notes of the natural scale of 
the pipe are given, in most cases, as well as the cross-fingering 
in use for such modifications of the natural scales as were 
usual. The II, 12, 15, and 20 Tropos predominate. One 
of the flute schemes (page 102, folio 3I) shows plainly that 
the law of diameters had not even been empirically solved on 
the flute, as the first hole is used as vent, although the note 
of the whole pipe-all holes closed-is given as well. It is 
not possible in a short article to give numerous proofs of all 
statements advanced, but it is evidence of a positive and 
constructive kind consistent with archzeological methods in 
original research, and very different from the negative and 
destructive statements, without basis or principle to support 
them, with which Mr. Fox Strangways endeavours to refute 
my work. (See also 15 above.) 

(5) & (6) No, Mr. Fox Strangways ! The connection is 
not on a numerical but a proportional basis. and it is most 
certainly not accidenLtal. Where would the Harmonic 
Series be without the Tropos principle may I ask ? What 
happens when a segment of this series is to be used on a 
pipe; for instance, from 8 to I6 ? The ratios of length will 

be9, o, II, 12, 13, 15, 16, 
which means that the 

services of the 9th, zoth, IIth, 12th, I3th, isth and I6th 
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Tropos will be requisitioned, and that from each, one 
member, the 8th will be selected for use. 

This sequence, which represents a segment of the Harmonic 
Series, is in reality seen to consist of the keynotes of seven 
different minor keys borrowed from so many Tropoi. A 
similar explanation applies to the time element in the pitch 
of the notes and to the vibrational law when the true 
harmonics of a clang are considered from the point of view 
of the physical basis of sound, but there is no opportunity 
or time to go into the subject here. It is the old question of 
the hen and the egg. 

(9) The point urged by Mr. Fox Strangways is rather 
damaged by the fact that the :th part of an inch which he 
claims to represent all the difference between the position 
of a hole bored at 1.1 from the extremity of the pipe, 
or at {? (in order to substitute for a certain flattened A, a 
correctly-tuned A7), applies only to a pipe one inch in 
length ! This one-inch pipe, moreover, would give sounds 
which the human ear, as at present constituted, would fail 
fail to apprehend. This is a clear case of Nemesis pursuing 
Mr. Fox Strangways for pouring contempt upon the Tropos 
principle and allowing it only a numerical existence and 
an accidental birth. On a real, not a Lilliputian pipe, 
measuring '353 metre: 

"153 X II '353 = 3235 position of hole I from mouthpiece 12 
*353 x 15 

16 = '331 ,, ,, ,, , 
The difference = 72 millimetres, or about 14 times more 
than Mr. Fox Strangways's computation. 

KATHLEEN SCHLESINGER. 

RECITALS FOR WAR FUNDS. 
TO THE EDITOR OF 'THE MUSICAL TIMES.' 

SIR,-May I beg for a little of your space to ask my 
brother musicians for some help. As a result of some sonata 
recitals that Mr. Alexander Cohen, of HIarrogate, has been 
recently giving-(all honour to him, I say)-he has sent me a 
cheque for /23 and hopes to send another donation after the 
end of the approaching season. This money is to be devoted 
entirely to helping the children, or distressed widow, of some 
musician who has been killed in the War. The I.S. M. has 
g'adly undertaken to distribute Mr. Cohen's splendid gift in 
accordance with his expressed wishes, and would indeed 
rejoice if any other musician-or body of musicians-would 
endeavour to do as he has done. We should be most 
grateful if anybody would kindly send information of any 
cases which would accord with Mr. Cohen's desires, to 
Mr. Hugo Chadfield, the general secretary of the I.S. M., 
19, Berners Street, London, W.-r ; or to Yours faithfully, 

(Signed) A. H. MANN, 
King's Field, Hon. Treasurer of 

Cambridge. The Incorporated Society of i usicians. 

THE TRANSLATION OF SONGS AND OPERAS 
INTO ENGLISH. 

BY N. DE V. HART. 

My subject requires no apology. It is quite true that if 
every Englishman knew French, German, Italian, Russian, 
Spanish, and the Scandinavian languages, there would be no 
necessity for the writing of this article ; but as few Englishmen 
know, at the most, more than one other language beside 
their own, it seems clear that it is, and for a considerable 
time will be, needful to have songs and operas translated 
from foreign languages into English. 

Assuming, then, that we must have translations, the 
question arises: Are our present methods of translating 
satisfactory ? Ask the singers : they will tell you that for the 
most part translations are unsingable. Ask the poets: they 
will tell you that they cannot go to a concert or an opera 
without feeling that their muse has been insulted. Ask 
musicians : they will tell you that translators have no respect 
for musical phrasing, accent, or rhythm. Ask audiences and 
critics : they will tell you that most translations sound either 
bald or incongruous, and almost invariably render the task 
of the singer so difficult that his discomfort is inevitably 
communicated to the listener. 

The reason for this state of things is not far to seek. 
The average translation is bad from many points of view, but 
all its faults arise from one single, fundamental error: the 
translator has a false conception of the aim of a translation. 
The aim of the average translation is to reproduce in English 
the effect of the poem as it is when written on paper and read : 
the translation appeals to the eve of a reader. The true aim 
should be to reproduce the effect of the poem as it is sung: 
it should appeal to the ear of the person who listens to the 
translation set to music. This is the root of the matter, 
stated broadly; its full significance will become clear as we 
proceed. 

An ideal and prfect translation would be one that obeyed 
in complete detail the following rules, which I would 
classify thus : 

Firstly, there is the poetic, or spiritual, requirement : 
Rule I.-The translation must reproduce, in suitable 

language, the spirit and meaning of the original poem. 
Secondly, there are the musical requirements : 

Rule 2.-The translation must preserve the rhythm of 
the music and the unity of the musical phrase. 

Rule 3.-The important note or notes which bear the 
important word or words in the original, must bear 
also the important word or words in the translation. 
The climax of the words and the climax of the music 
must synchronise. 

Rule 4.-Accented syllables must fall on accented notes. 
Rule 5.-Where in the original one syllable is spread 

over two or more notes, the same thing must happen 
in the translation. 

Thirdly, there are the requirements of the singer : 
Rule 6.-The vowels of the original poem must be 

reproduced by similar vowels in the translation. 
Rule 7.-The consonants of the original poem must be 

reproduced by similar consonants in the translation. 
Rule 8.-Suitable moments for breathing must be 

provided. 
Rule 9.-The distribution of syllables must be such as 

to permit of flowing, easy pronunciation. 
Rule Io.-The construction of the sentences must 

be simple, and free from complicated parentheses and 
inversions. 

Finally, there are the literary requirements: 
Rule xI.-The translation must reproduce the metre of 

the original poem. 
Rule Iz.-The translation must reproduce the rhyming 

scheme of the original poem. 
Rule 3.--The translation must reproduce the rhythm 

of the original poem. 
Rule i4.-The translation must reproduce all the special 

poetic devices of the original poem, such as allitera- 
tion, assonance, grouping of vowels and consonants. 

Now it is obvious that no translation can satisfy all these 
requirements at once. In this lies the peculiar difficulty of 
translating : at every point a large number of these require- 
ments have to be set aside, and it rests with the tact, 

'THtE DEPRECIATION AND APPRECIATION 
OF HANDEL.' 

TO THE EDITOR OF ' THE MUSICAL TIMES.' 

SIR,-Would Mr. H. Davey be kind enough to state to 
what 'anti-Handel outbreak' of mine he refers? I cannot 
call one to mind.-Yours, &c., 

I, Minster Court, York, 
EDWARD C. BAIRSTOW. 

September 12, 1917. 

TO THE EDITOR OF 'THE MUSICAL TIMES.' 

SIR,-My recollection is that Dr. Bairstow some time 
since was reported to have contrasted Handel with Bach; 
and not only to have pronounced Bach the greater composer, 
but to have expressed, with considerable emphasis, his opinion 
that Handel was far inferior. That Bach was on the whole 
the greater composer is also my opinion, as I have repeatedly 
stated; but I do not consider the gap between them nearly 
so great as Dr. Bairstow was reported to have affirmed, if my 
recollection is accurate. If I misrepresented his views, I 
apologise 

unreservedly.--Yours, 
&c., 

H. DAVEY. 
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